Expression of human phase II enzymes in chimeric mice with humanized liver.
We clarified that major human cytochrome P450 (P450) enzymes were expressed in a chimeric mouse line established recently in Japan, in which the liver could be replaced by more than 80% with human hepatocytes. In this study, we investigated major human phase II enzymes such as UDP-glucuronosyltransferase (UGT), sulfotransferase (SULT), N-acetyltransferase (NAT), and glutathione S-transferase (GST) in the livers of chimeric mice by mRNA, protein, and enzyme activity using reverse transcription-polymerase chain reaction, Western blot analysis, and high-performance liquid chromatography, respectively. Human UGT, SULT, NAT, and GST mRNA were expressed in the liver of the chimeric mice, and UGT2B7, SULT1E1, SULT2A1, and GSTA1 proteins could be detected. The expression of mRNA and protein was correlated with the human albumin (hAlb) concentration in mouse blood, the replacement of which by human hepatocytes could be estimated by the hAlb concentration in the blood of the chimeric mice, because the chimeric mice produce human albumin. The enzyme activities, such as morphine 6-glucuronosyltransferase activity and estrone 3-sulfotransferase activity, activities that are specific to humans but not to mice, were increased in a hAlb concentration-dependent manner. The chimeric mice with humanized liver with nearly 90% replacement by human hepatocytes demonstrated almost the same protein contents of human phase II enzymes and enzyme activities as those of the donor. In conclusion, the chimeric mice exhibited an efficient capacity of drug conjugation similar to that in humans. These chimeric mice expressed human phase II enzymes as well as P450s, suggesting that they could be a useful animal model in drug development.